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(54) PRODUCTION OF OPTICALLY ACTIVE MANDELIC ACID 

(57)Abstract 

PURPOSE: To directly produce the subject compound useful as an optical resolution agent or a raw material for 
penicillin antibiotics, etc., from benzoylformic acid without using complicate operations by using a specific 
microorganism and taking advantage of the reducing power of the microorganism. 

CONSTITUTION: Benzoylformic acid is treated with cultured product, microbial cell, etc., of a microorganism capabl 
of converting benzoylformic acid to optically active mandelic acid and belonging to the genus Apiotrichum, Candida, 
Torulopsis, Rhodotorula, Trichosporon, Rhodosporidium, Pichia, Kloechera, Hansenula, Saccharomyces, Klebsiella, 
Rhodococcus, Microbacterium, Brevibacterium, Corynebacterium, Arthrobacter, Enterobacter, Micrococcus, 
Alcaligenes, Amycolatopsis, Streptomyces or Nocardioides and the objective compound is separated from the reacti n 
liquid. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the capacity to change benzoylformic acid into an optical-activity mandelic acid, and is 
APIOTORIKAMU (Apiotrichum). Group, Candida (Candida) A group, a torulopsis (Torulopsis) group, Rhodotorula 
(Rhodotorula) A group, the Trichosporon (Trichosporon) group, The Rhodosporidium (Rhodosporidium) group, the Pichia 
(Pichia) group, Clo EKKERA (Kloeckera) A group, the Hansenula (Hansenula) d group, The Saccharomyces 
(Saccharomyces) group, a klebsiella (Klebsiella) group, Rhodococcus (Rhodococcus) A group, a micro barker 
KUTERIUMU (Microbacterium) group, A BU REBIB AITERIU MU (Brevibacterium) group and Corynebacterium 
(Corynebacterium) Group, The Arthrobacter (Arthrobacter) group, the Enterobacter (Enterobacter) group. Micrococcus 
(Micrococcus) A group and Alcaligenes (Alcaligenes) Group, Amycolatopsis (Amycolatopsis) The culture of at least a 
kind of microorganism chosen from the microorganism belonging to a group, a streptomyces (Streptomyces) group and 
a NOKARU day, or an IDESU (Nocardioides) group, a biomass, or its processing object The manufacture method of the 
optical-activity mandelic acid characterized by making it act on benzoylformic acid, carrying out generation 
accumulation of the optical-activity mandelic acid, and carrying out isolation extraction of the optical-activity mandelic 
acid from reaction mixture. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] „ .... . .. 

[Industrial Application] this invention relates to the manufacture method of an optical activity mandelic acid. 

[0002] Optical-activity mandelic acids are medical raw materials, such as penicillins and a cephalosporin antibiotic, and 

a still more useful compound as an optical-resolution agent 

[0003] 

[Description of the Prior Art] As a method of manufacturing an optical— activity mandelic acid, the optical— resolution 
method by the fractional crystallization of racemic modification, the optical-resolution method by the chromatography, 
the organic chemistry synthesizing [ asymmetrically ] method, etc. are learned. Moreover, the method (Japanese 
Patent Publication No. No. 62393 official report) using a reductase as a method using a microorganism, the method 
(JP,3-277292,A) using nit RIRAZE, etc. are learned. Moreover, the method (JP,3-57752,B) of using the reducing power 
of a microorganism is also proposed. 

[0004] 

[Problem(s) to be Solved by the Invention] However, there was a fault, like when based on an opticahresolution 
method, the synthesizing [ asymmetrically ] method, etc., operation is complicated and optical purity is also low, and 
the method using a microorganism was not a method satisfying in respect of yield and yield. 



[Means for Solving the Problem] As a result of considering various the manufacture methods of an optical-activity 
mandelic acid, this invention persons found out that benzoylformic acid might be drawn in favor of an optical-activity 
mandelic acid using the reducing power which a microorganism has, and resulted in this invention. 

[0006] this invention has the capacity to change benzoylformic acid into an optical-activity mandelic acid. 
APIOTORIKAMU (Apiotrichum) A group and Candida (Candida) Group, A torulopsis (Torulopsis) group and Rhodotomla 
(Rhodotorula) Group, The Trichosporon (Trichosporon) group and Rhodosporidium (Rhodospsoridium) Group, The Pichia 
(Pichia) group and clo EKKERA (Kloeckera) Group, Hansenula (Hansenula) A group and Saccharomyces 
(Saccharomyces) Group, A klebsiella (Klebsiella) group and Rhodococcus (Rhodococcus) Group, A micro bacterium 
(Microbacterium) group and Corynebacterium (Corynebacterium) Group, The Brevibacterium (Brevibacterium) group, 
the Arthrobacter (Arthrobacter) group, The Enterobacter (Enterobacter) group and micro KOKKASU (Micrococcus) 
Group, Alcaligenes (Alcaligenes) A group and Amycolatopsis (Amycolatopsis) Group, The culture of at least a kind of 
microorganism chosen from the microorganism belonging to a streptomyces (Streptomyces) group and a NOKARU day, 
or an IDESU (Nocardioides) group. It is the manufacture method of the optical-activity mandelic acid characterized by 
making a biomass or its processing object act on benzoylformic acid, carrying out generation accumulation of the 
optical-activity mandelic acid, and carrying out isolation extraction of the optical-activity mandelic acid from reaction 



mixture. 

[0007] Hereafter, the composition of this invention is explained in detail. 

[0008] In this invention, it has the capacity to change benzoylformic acid into an optical-activity mandelic acid. An 
APIOTORIKAMU group, the Candida group, a torulopsis group, a Rhodotorula group, A TORIKOPORON group, the 
Rhodosporidium group, the Pichia group, a clo EKKERA group. The genus Hansenula, Saccharomyces, Klebsiella, a 
Rhodococcus group, A micro KOKKASU group, the Corynebacterium group, the Arthrobacter group, Brevibacterium, A 
kind of microorganism chosen from the microorganism belonging to Enterobacter, a MIKUROKKOKKASU group, 
Alcaligenes, the Amycolatopsis group, Streptomyces and a NOKARU day, or an IDESU group is used at least 
[0009] As an example of this microorganism, for example APIOTORIKAMU Humicola ATCC36992, Candida FAMATA 
IFO0856, Candida PARAPUSHIROSHISU ATCC7330. torulopsis Candida IF00380, Rhodotorula MINUTA ATCC10658, 
Trichosporon KUTANEUMU ATCC36993, Rhodosporidium toruloides ATCC10788, Pichia halo FIA ATCC24240, clo 
EKKERA MAGUNA IFO0868, Hansenula guru KOZAIMA ATCC18938, The Saccharomyces diamond starch dregs 
IF01439 klebsiella oxy-talker FERM P10097, the Rhodococcus erythropolis ATCC21035, micro bacterium ammonia 
FIRAMU ATCC1 5354, The BUREBI bacterium RAKUTO fur mentum ATCC13869, Corynebacterium guru TAMIKAMU 
ATCC13032 Arthrobacter SHITOREUMU ATCC11624, Enterobacter aerogenes IFO12010, Micro KOKKASU RUTEUMU 
IFO12708, Alcaligenes faecalis IAM1473, Amycolatopsis SARUFUYUREA ATCC27624, streptomyces vina SEUSU 
IF013425! NOKARUDIO Albers ATCC27980, etc. are mentioned 

[0010] The culture medium which blended suitably the organic and inorganic carbon source in which these bacilli can 
usually carry out utilization, the nitrogen source and the vitamin, the mineral, etc. is used for cultivation of these 
microorganisms. pH of a culture medium changes somewhat with biomasses, and is usually desirable in yeast with pH 
2-8 and bacteria. [ of pH 3-9 ] What is necessary is for temperature to be usually 20-40 degrees C, and just to usually 
cultivate a bacillus aerobically or in aversion for four - 20 days. 

[001 1] In the reaction of this invention, the culture, the biomass, or its processing object of these microorganisms is 
used. Biomass suspension or a biomass processing object is used preferably. Biomass suspension here is what carried 
out the centrifugal separation acquisition f the biomass cultivat d and obtain d, and that which ultrasonicated the 
biomass cultivated and obtained, and the thing fixed in acrylamide g I support etc., for exampl by the well-known 
method are mentioned with a biomass processing object 

[0012] In the system of reaction of this invention, an energy sourc is usually added. 

[0013] Although it changes as an energy source with strain to be us d, g n rally sugar, such as a glucose, fru tose, 
suer se, a glycer I, and a sorbit I, is used. 
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[0014] The concentration in the inside of the reaction mixture of the benzoylformic acid which is a reaction substrate 
can usually be used about 0.1 to 5%. About the addition method, either a package or division addition is OK. 

[0015] 20-40 degrees C of reaction temperature are usually 2-35 degrees C preferably. pH of reaction mixture — 
usually — 4.0-8.5 — it is kept desirable at 6.0-8.0 Although reaction time changes with reaction temperature, they are 
usually 30 degrees C - 90 hours. 

[0016] As the reaction method, a substrate is added in cultivation end liquid, there are a method of shaking aerobically 
and the method of adding sugar to biomass suspension or a biomass processing object as an energy source, adding a 
substrate next, and shaking aerobically, and although both are employable, a result with latter good one is given. 

[001 7] In this way, asymmetric reduction of the benzoylformic acid is carried out by the reaction of this invention, and 
an optical-activity mandelic acid generates it by it .... 

[0018] What is necessary is just to use the general separation refining method, in order to isolate the optical-activity 
mandelic acid generated in this way from reaction mixture. For example, after centrifugal separation removes insoluble 
matter, such as a biomass, from reaction mixture, pH of reaction mixture is adjusted acid, ethyl acetate etc. extracts, 
and the isolation extraction of the specified substance can be carried out by performing reduced pressure hardening by 
drying or recrystallization after dehydration. 

[0019] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited only to these 
examples. 

[0020] In addition, the ratio of the amount of generation of a mandelic acid and R bodies, and S bodies was analyzed by 
the high performance chromatography (HPLC) among the example. The amount analysis of generation uses an ODS 
column, and the ratio of R bodies and S bodies is the **-ized column SUMIPAK. OA-3000 (Sumitomo Chemical Co., 
Ltd.) was used. 

[0021] Moreover, MA expresses a mandelic acid among an example, yield is expressed with mol % of the generated 
optical-activity mandelic acid to a reduction substrate, and the rate of the (R) object in the generated mandelic acid is 

expressed R%. . 

[0022] Example 1 sucrose 4%, poly peptone 2%, the liquid double ground which consists of 0.5% of yeast extracts and 
0.5% of potassium dihydrogenphosphates was set to pH 7.0 in caustic-alkali-of^sodium solution, 5ml was poured 
distributive^ in each 18mmphi test tube, and it heat-sterilized for 20 minutes at 120 degrees C among the autoclav . 
Here, from the slant-face double ground, it inoculated at a time one loop of various kinds of strain shown in Table 1 
here, and it was aerobically cultivated on the 48-hour shaker at 28 degrees C. Then, benzoylformic acid was added, and 
it was made 2ml of total amounts, and shook aerobically at 28 degrees C pH 7.0 for 40 hours so that centrifugal 
separation separates a biomass, and it may wash at once with water, may adjust a biomass, and this biomass may b 
added to 18mmphi test tube, glycose might be added so that concentration may become 5% further, and it might 
become concentration 1wt%. 

[0023] Thus, the result which analyzed the obtained reaction mixture by HPLC is shown in Table 1. 

[0024] 
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[0025] It poured distributive^ lOGmi of the same liquid double grounds as example 2 example 1 at a time to ten 500ml 
Sakaguchi flasks, and they were heat-sterilized for 20 minutes at 120 degrees C among the autoclave. One loop of 
Arthrobacter SHITOREUSU ATCC11624 was inoculated here from the slant-face double ground, and it cultivated 
aerobically by ****** on a plane at 28 degrees C for 48 hours. Then, benzoylformic acid was added so that a glucose 
might be added so that centrifugal separation may separate the biomass for II. of culture medium, may wash at one 
with water, it may adjust, this biomass may be added to a 51. EREN Mayer flask and concentration may become 5% 
further, and it might twist with concentration 0.5wt%, and it shook aerobically 500ml of total amounts, 80 hours, and pH 
7.0. next, centrifugal separation removes a biomass from reaction mixture, after [ pH ] condensing the reaction mixture 
for 500ml to about 100ml, it adjusts to 2.0, and 100ml of ethyl acetate performs extract operation 3 times, reduced 
pressure hardening by drying is carried out after dehydration with sulfuric-anhydride magnesium, and it recrystallizes 
with to^ene this — alike — more — specific rotation [Equation 1] 

C«] “142. 1° (C«l EtOH) 

D 

1.77g of (R)-mandelic acids which **** was obtained. 

[0026] Example 3 glucose 5%, the liquid double ground which consists of corn-steep-liquor 5% was set to pH 6.0 in 
caustic-alkali-of-sodium solution, 5ml was poured distributive^ in each 18mmphi test tube, and it heat-sterilized for 20 
minutes at 120 degrees C among the autoclave. It inoculated at a time one loop of various kinds of strain shown in 
Table 1 from the slant-face double ground here, and it was aerobically cultivated on the shaker at 28 degrees C for 63 
hours. Then, centrifugal separation separated the biomass, it washed at once with water, the biomass was adjusted, 
this biomass was added to 18mmphi test tube, glycose was added so that concentration might become 5% further, 
benzoylformic acid was added so that it might become concentration 1wt%, and it was made 2ml of total amounts, and 
shook aerobically with pH7.0 at 28 degrees C for 17 hours. 

[0027] Thus, the result which analyzed the obtained reaction mixture by HPLC is shown in Table 2. 

[0028] 

[Table 2] 



3/4 




(%) 


; R (96) 


2 6.5 


89.3 




7 tr* h • 7 5 3—7 
AT C C 36992 



4-+>-7*^y • 7rv-^ 
I FO 085 6 



4-f ^ i/7 

ATCC 7330 



K/l/o7i/X • 4--V ^ 

I FO 03 8 0 



o K h JU7 • ^ 7 9 

ATCC 10658 



h U 3 ^^!dv • 7f/3(,ijL, 
ATCC 36993 



o Kx 4* 9-7*4 CrA • b fra 4 77 
ATCC 10788 



t'4-7 « ap?^ 7 

ATCC 24240 



?Oiy^7 • 

I FO 0 8 6 8 



/NVHf5t-5 • tffr zufsf? 

ATCC 18938 



-9-y *a-?-Y-feX ■ J&X 

IFO 1439 



[0029] It poured distributive^ 100ml of the same liquid media as example 4 example 3 at a time to ten Sakaguchi flasks, 
and they were heat-sterilized for 20 minutes at 120 degrees C among the autoclave. One loop (ATCC7330) of Candida 
PARAPUSHIROSHISU was inoculated here from the slant-face double ground, and at 28 degrees C, it shook for 63 
hours and cultivated aerobically. Then, benzoylformic acid was added so that a glucose might be added so that 
centrifugal separation may separate the biomass for 1 1. of culture medium, may wash at once with water, it may acjjust, 
this biomass may be added to a 51. EREN Mayer flask and concentration may become 5% further, and it might twist with 
concentration 1wt%, and it shook aerobically [ in 500ml of total amounts, and 28 degrees C ] 30 hours and pH 7.0. Next, 
isolation is performed like an example 2 and it is specific rotation. [Equation 2] 

2 5 

C «) —14 0. 1° <C = 1 EtOH) 

D 

1 .02g of (R)-mandelic acids which **** was obtained. 

[0030] 

[Effect of the Invention] It can manufacture advantageously industrially, without according to this invention, being able 
to acquire an optical-activity mandelic acid from benzoylformic acid directly by the asymmetric reduction reaction 
using the microorganism, and requiring complicated operation. 
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p y tA^fy oa • y^u^ s*aatcc i 3 0 3 

2. 7-^0/177- • '> h U7AATCC 116 2 
50 4. x>fp/N'77- • 7XP7't7 I FO 1 20 1 




(3) 
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3 

0. 5 i>oa vijZ • I FO 1 2 7 0 8. TJU 

• 7 tI*'^1AM1 473, 7535F 
^•t;l/7aU7ATCC27 6 24, 

-7-T-fe* • I FO 1 3 4 2 5. 

• 7JWUATCC2 7 9 8 0 & i'tfWSftSo 
[ooio] cn6©^^5©i$#tcB. iistcfts© 

£X«*sJ:U‘ 

£&© pHli, ffimczv&'pmts:*), BStniilSTp 
H 2 ~ 8 , #ffl®-C«il^pH3~9*3« : Sbt^ 10 

1^2 0-4 0*07, ffi«jl?it4~2 0BR8, 
fc«!®^K:lg*-r ft «£(,>. 

[ooii] *#aij©Kjfccc**i,>-ca:. cirihvw&fo 
(Digmwi. ®&£7c ittommazm^z. ffsua 
mwmmm £ os. ccv^smfr 

»»«£«. l r if 6 titcmw^c^rnmn u tc 

*©- C. iftMlttiB, ^#L,-Cf#6ft7cB{*«ra# 
»1 L7c fc©^. /cix. «^©^ffitC J;07^'JA 

[ 0012 ] *^©st&^aj, 
swrrs. 

[0013] L.r«. fiOT-r -Siimc J: 

a -47p-^, ^y-fen-;u, v;ut:' h-;i'&<*:©f|® 
J^fflOSftS. 

[0014] ®S*Sfr* £-<>1/ >f 
7?©?£®W:. jimo. i~~5%?fSfflosc<‘:*J7?tr 
S. S5fln736feK:KL/-Ctt. — J§*SO«#f!li^jn©<!:% 

[0015] JSlc®a«. 11^2 0~4 0”C. ft£L< 
[J2~3 5-Cr*So ®£$©pHH:. iS3U. 0~- 
8. 5, WSL/<»6. 0~8. OCCffi/cftS. Slc>B# 
H«JSJCSS®^<fco-rM7j:^*5. jSS3 0”C~9 0B$ra 
7?£>S. 

[0016] KJ&fr&i ItB, 

»dl. m5&$®£>so« 

SftSaSi^tCx^jU+'-jSiU-CiKS^Jjn^, ^XKli 
^jrau, *>'$■*>-%&&&*) , s'-ksts; 

ffipjte-c* &*£**#* s. 



[ 0 0 1 7 ] ifi< IT. ^^©Slt^Cct »0 . -<>•/-< 
ft7fc3*r£14 v S . 

[0 0 1-8 ] *>< 

<t'©^§tt^M^*U7c©%, ®£ft©p H*$14K: 

neC. ^x^jw^i'-catBu. **&. messs#. 

s. 

[0019] 

[9mm «T. HSfeWcioTT. 

■sirrs#. c ft s <D$mm<DMtm.iz. $ ft s t> 

©7?«&0. 

[ 0020 ] a*>. nmffltp, /&©£j£**j j: 

tfRft. Sft©ttmB®iS®»^tav hi/*-?? * - (H 
PLC) 7 ?##t07c. Mi»«f(iODS*7A5:ffl 
O, R{£. S#©lt^«:<£{b#5ASUM I PAK O 
A - 3 0 0 0 (^{b*I*H3S*tt) SrfflO/c. 

[0 02 1 ] £tc, mmm \ MAt *■?>■? 

20 L/, JR^ tt^SHtcfct-r S£fiR 0 > ir ;u 

^©^e;u%-caftL/, R%«£i£b7cv>7\>u®i4J© 
(R) <*©Sfr££*ft-r. 

[0 02 2] 1 

i/a-i/p-74%, B<y^7'B>2%, gl^x+X 
o. 5 %, y >^X 7 k^*y 7 ao. 5 %<fcy&s$& 
[M&£^14v-#fc?gjrepH7. 0<tU 18mm<f>i* 
^®{C5mTro»aO. *- 1 2 0*CT. 

2 0^rajnf8^fil07c. CCfC, l4ffif&a*>S«HC7K 
-r&«©®#£. ia*^ro**U 2 8-CT48B# 
30 RflUi -5®±-C»»,WtCi*Sbfco *©«. jAftattfC 

± y s#*#* u *-r— a$fc&o-catt£fssEu 1 

8mn$i**®^C©iiffc*8S7jnU ZbK.i&&.& 5%t 
UZ>£>)hC#')^-X*mti lb. tftSl wt%<hfrS<=fc 
5tC, ^>V^.rt/*'®e£8sJjnU JgS2mHCUT2 8'C 
7?4 0B#K. pH 7, 0 7?Sf^W(Ctii i 5 Lie. 

[0 02 3] C©cfcMCL,7:f#6ft7d£l£i&&HPLC 

t?#w l tcmmzwk i . 

[0 024] 

[*13 




(4) W6-7 179 

5 6 

a i 



a * 


MAm cg/o 


«R* 4*0 


R (90 


7 , Ut£X?-y-'J Oi. • 3^ l7r- >*A 
ATCC 13869 


1.7 


3 3.1 


9 7.1 


FERM P-10097 


1.5 


30.0 


9 5.3 


o K3?y/X«xyxo4bJX 
ATCC 21035 


4.0 


8 0.5 


9 7.9 


3 'J ■$•'<$' xll *5 A • if 'foil XijA 
ATCC 13032 


1.8 


36.7 

■ 


98.9 


Xi'a^if-’J ft A • 77*^77^ 3 A 
ATCC 15354 


3.0 


7 0.1 


9 5.1 


T-^n/C##- ♦ b |*b*7A 
ATCC 11624 


4.5 


90.1 


96.9 


x.'yfv'<9 ? — * rxoy^x 
I FO 12010 


2.9 


5 9.1 


87.9 


5 ^ 33-y^X • 4/-f->X 
ATCC 9341 


3.8 


76.2 


9 8.1 


r;w*';y^x- 7 tx*'jx 
I AM 147 3 


4.1 


82.9 


99.0 


7;37l7->X'tH/7aU7 
ATCC 27624 


3.9 


78.3 


9 5.1 


X h l/yi-7'f-bx • hf^-tr^X 
ATCC 11861 


1.4 


2 7.5 


99.8 


J hfo¥<*- 7fo'<X 

ATCC 27980 


2.0 


41.1 


9 8.5 



[0 02 5] HW2 

mmm 1 5 0 0uilOtP77^3 

1 0^1 OOmlTo^aP, *-h*U-y*l 2 0 
W. 2 0^»ifl/7c„ CCK«B«JlW»6r- 
- • '>h U9XATCC 1 1624=&10i 
b . 2 8 ”CT 4 8 <tf *) «±-CSf SUftKig# 

bfc. *©«. &4>&IBK:j:i)JHHKl 1 fr<Dm&*5r 
gib. tK-C— e^b'-ClSfib. 5 lc Di-l/>-7-[ + 
-7 5X3''i:©®($«:^)]DL/ t 3 6«£a**5%<fctt 
i.fcSKdOi'a-xfcasflnu iSao. 5wt%ttc^ 
A^K^O'/^^H^aSJPb. &&5 0 0 ml. 8 0B$ 
RS, pH 7. O-CSf^WtCjii 5 b/t. &K, 

5 0 0ml#©®Cc>$t 
£#jl 0 0m1«:?g*il/fccD^p H£2. OlCt^gb. S* 



W100 mVC 3 HttHtigfT&tT ItekK^v 9 
ifcEB&Sb, F4/i>tSiSt5 

C(Dtc£<0):kt£ft& 

40 [»1] 

C«] 25 -142. 1* (C»l EtOH) 

D 

(R) 1.77 gfffc. 

[0 02 6] 3 

f*{8ffl*^ttV-#*S®8'CpH6. Oil/. 1 8mm4> 

5 mir-o^a b. h y 1 2 0 ‘C-C 

2 0»fflftliSSll//c. CCK*4ffl»6ai (CtR-T 
50 ■&«©»&£. 1 6:£IFrolgau 2 8-CT6 3B# 







(5) 
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7 

m . a& ’j&kvft&ffyi'CtgmLtc. -£©&. ftoaftt 
K.fcOS&Srfl'lSiU Tk-C-Stt^l/TS^^rlSISIU. 

1 8mm<#*K®i®^C©®«:?r8SflnO. S6(tiigfi#5% 

«K1 

J: ; 5(C^>'/'f7l/4 r Bt*8SWt. it®S2m1K:L/-C2 8’C* 

a 2 



8 

*T1 7B$RflpH7. 0?tfffftK<:S&9(sfc. 

[0 02 7 ] COct^iCUrff 6*ifc®ti»*HPLC 
Lfctt***.2 KfiVT. 

[0 02 8 ] 

[* 2 ] 



■ * 


MAiVifi C*/<0 


vm (.%) 


R («) 


7t?t h ')*A -753-7 
AT C C 36992 


1.8 


2 6.5 


89.3 


+ + 7r?-# 
I FO 0856 


2.3 


45.9 


91.1 


4-+ >7*4 y • 

ATCC 7330 


4.7 


9 5.1 


9 9.5 


I FO 0 3 8 0 


1.8 


3 6.2 


9 0.1 


o KhJl/9 • 4?? 

ATCC 10658 


3.3 


66.7 


9 7.5 


Ml3X#D7- 

ATCC 36993 


2.1 


41.5 


8 5.1 


a FX#'J7*4 7A « h 71 / 0 /f fx 
ATCC 10788 


3.5 


7 0.3 


9 8.0 


fcT47 . no74 T 

ATCC 24240 


3.9 


78.1 


9 7.5 


I FO 0868 


1.7 


3 4.5 


9 0.1 


ATCC 18938 


2.2 


44.9 


9 7.5 


IFO 1439 


i.i 


2 2.1 


8 7.1 



[0 02 9 ] HJ 6094 

£§56013 £PM$©?t<£igtfc ; S:. ®7573 10^1 
0 0 tn 1 t'o#&U 1 2 0 *C-C 20 » 

CCKl|4MS«6* 1 ^ + + >7 ; ^ ^ • 7>* 
v 7 ‘'>P'>X (ATCC 7 3 3 0 ) * 1 && 3 S&U 
2 8'C-C6 3B$P^i'»L,. »aW«C^*L/fc. 

&. 1 #©Btfc£#l§tU tK-C 

— BSSfcj^LtfSSSU 5 1 ®i-P >74 + -7773 
Se.tc}jie3&*5 96iJS:iJ:^{C^ 
jio-;*£89jnu iSSl 
Jl' 4 & J £ 8 SJjnO . *§fi 5 0 0 ml : 2 8 ’CT 3 0 mrs , P 50 



40 H 7 . 0 i V Ofc. m 2 t PUi 

(ciy'cjnii*tfi». ft Mat® 

[» 2 ] 

2 5 

C«) -140. 1* (C=l EtOH) 

D 

(R) 1 . 0 2 gr [f 7c., 

[0 03 0] 

[^^O^m] '<■>'/'( A /*K*»6* 

*£**«lr»fc3gf*7aafcfcj: 

^•ciflSKBWc#. «att»fls«rirrac&tt<. x 
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10 
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iKimcwwcMji-f z,ztw c# •*>„ 



[«WB] ¥$ 5 ^ 3^250 

[Mi&filE 1 ] 

[fsiBt&eas] Bjjffis 

±X 

[**£:*&] §£H 
[ffliErtS] 

imm%) igjfi# 

mmm^comm) 

[nwss i ) 

7t'^ b ') 27A(Apiotrichum) 

B, + •? Zs^f-i ^(Candida) B, blb0 7‘>''X(Torulop 
sis)B, Q F b ib 7 (Rhodotorula) JR, b'j7X:: Fo> 
(Trichosporon)B, a F^jPV 7 s -i ■> A(Rhocbsporidiu 
m)B. f*7(Pichia)B, i'UX.y^r^i Kloeckera) 

B. .nX-fc'X 7 (Hansenula)dS, If 7 *70 t -feX(Sac 
charomyces) B. 9 U'T’t/i- 5 ' (Klebsiella)®. O K 3 
7 17 X (Rhodococcus) JS. 5^0 V ■? A (Mi croba 

cteriun)B , 7 ” U tV-CXy- y <J; A (Brevibacten um)B , 

7 y f- ') <y A (Corynebacteri um) IS, 7-XD^ 

X X — (Arthrobacter)B, X — (Enterobac 

ter)B, 3 X O 7 7 f 7 X (Micrococcus) IS, 7 ') 7 
(A1 cal i genes) IS, 7 5 37 b 7’XX (Amycolatops 
is) B, X b U7‘ b v-(-feX(Streptonrv’ces)Bte<fcO f ' / ' 
-f t"7 -7 7 X (Nocardioides)BKB’t 

[0 0 0 1 ] 

^bj«, ^r£ttv>7^© 

[0 002 ] ’) 

7 7 o - x * y 5c £'©EHMfck S 6 K tt 

[0 00 3] 

-C«, 7 -te 3 ft©#SiJISJIK<]: ?pv|- 

X'X 7 -< (C .fcSX&MNg. 

«, S 7 cB?*£fl?C>£:£& (#£¥ 3-6 2 3 9 3 ^t£ 
$ 8 ), -M./ 7 ~ (««¥ 3-2 77 2 
9 2 4 &ifR) &£'*i*Dfc;lrt(,>*. £fc. Sc^CDStc 
(#£ r ¥3 - 5 7 7 5 2 ■*»&«) feS 



SSIStiTOS. 

[000 4] 

tic* 

o . s /cSfe^ 

». JR^ • iRS©*-Cif3ISAi^ < Tj&THift rfn o 7c„ 

[0005] 

[I*!?I£ftSifc7£/ctocDM®] #2S?8 =£*>«:, ^r§14 

wmom 

s c £ ?rmm o . km ^ /c„ 

[000 6] 

7W b y * A (Apiotri 
chum) IS, + 1 " >7^ -f ^(Candida) B,. hlH37'i^X(T 
orulopsis)B, DF b 3b7 (Rhodotorula) B, MJ 37 
j|< 0 > (T richosporon)B. Cl F^iliV?^ (Rhodosp 
soridium) B. tf+T (Pichia)B, & n i 2 > 77 (Kloec 
kera) B, 7 (Hansenula) B, Ify^nv^-fe 

~X (Saccharonryces) B, 5'b7i- / X7(Kl ebsi el 1 a)B , 
d b'7 i> *7 (Rhodococcus) B, 5 f> V A(M 

icrobacterium)B, 33 (Corynebacteri 

in) B. ^l/lfii^f y AB(Brevibacterium)B. 7 
— X Ci^'i 7 $ — (Arthrobacter)B, % — (E 

nterobacter)B, 3 7 03 r? 27 X (Micrococcus) B, 7 
;bfl y fZ-Ts (A! cal i genes) B, 7 3 77 b 7'^X(Amy 
colatopsis) B, X b 1 / 7 b 7 1 -b X (Streptomyces)B 
4r7 A ^X (Nocardioides)BKB7 2> 
*3 3l«n7c(b'7j: < i b— ffiCD6^£®50tgS^, 

r. ®cTv®^6 

rntmt 

>7JbK©Si®^S£-e* 

[000 7 ] «T, 

[000 8 ] '07-0m«f : 

rgi^v^^bgs^^-r^^Ti^Wb. 7t't f y*A 
B. +-r>'7'< ^B, b7H37’'>XB. n F bJb7B. 
b y 3^n>B, o Fx^y^-f -)»AB^ f+7B, ^ 
Ol'lffl, ->N>-ifX7B, 1f^*P7^l2XB. i 7 
U7bi7l, ab*7^^xB, 5?a3 7f;xl, a 
y*'-?£?-y *7AB, 7— XP/^7ii— B. 7UtVN'7 
T-'^AI, 5 7 Q7 y #XB, 

7lbf7y-7^-^B. 7377b7'>XB, ^bUX‘b-7 
W -fe X B te J: CF X * 3 b t" -< It 7 -r f" X B K B 7 -5 ^^5 
<fc031t«ft7c4>&< i 

[000 9 ] bt«, /cit. 

«, 7ft b 'J * A • 757 — 7ATCC3 69 92, 




(7) 
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+ -t> >7 -< 7 • 7 7 7-$ I F00856, + + >T -f 
^•;<77^B'^ATCC7 3 3 0. • 

+ t>f^lF00380, n K FlU-7 • 2X£AT 
CC 1 0 6 58. h 'J37!|<D> • £**t>AATCC 
36 99 3. O • FA/d 7XA TC 

C 1 0 7 8 8 . f+7-^n7^7ATCC2424 
0. VU3.~j>tv ■ -791- I FOO 8 6 8 . 

• iOlo-^vATCC 1 8 9 3 8. 17 y *7 d 7 -Y -fe ;* 

• VJrXitT- <t>7> I F01 439, *b7'>X7- 
t+->l-*FERM P 1 0097. nF3»W-l 
’JXP4f;XATCC2 1 035. 2 *d/<*y- V V A 

• 7>t-77 -f 7 A A T C C 1 5354. 

f-'j'O -U • vt> F7y--.A>£AATCC 1 3869, 
3 ')*'<* 7-') 01* ■ 201/ £ 2 AAATCC 1303 
2. 7-74 d;***- • '> F UOAATCC 1 162 
4. i>fB/<75i-'7XDmiFO120 1 
0. 2 • A/f^A I FO 1 2 7 0 8. 7A- 

*'jm'77X*^IAM1473, 75371 
Vis* •17;F7^U7ATCC2 7 6 24. Xll/71 
W-teX • fc'^-fe^X I FO 1 3 4 2 5. y^A/-? 1 .*:*- 

• 7JW^ATCC2 7 9 8 0 4iWen5. 

too i o] cft6©s&£tj<Dig#&t«:. ascne><D 
atf«ibb 

t'5T2>. 2^^;l/7«ci'*jimS2^b/c^flfe?r^C^. 

igiCpHli. mmc<k<0^'pmtj: r ) < P 

H 2 — 8 . *®artm;gpH3-9#i$?gbt,>., asia 
11^2 0-4 0”Cf. M«®^4-2 0 0®. ftfmt 
fcttlWRWK^ithtfJ: l». 

to o i i] *&m<oEJ&c*si'*’CU> cn6o»i 
oigm®. mttztctefrCDumvizm^z. #*b<tt 

ccwo*# 

b©r, e# b rf# 

bfc b©^, /ctx. tf&*0©:fr?£CC «fc 0 7 £ U IF 
72 K VfrtmtA £fcH5e*b bfc fc©*»*lf 6tl4. 
[0012] XmiCDffiS&tCte. 

.asarr*. 

t 0 0 1 3 ] x*A/¥-«4: brtt. 4«#{CJ: 
— H8flWett40U3-*, 77^HX. '> 
a-^a-7. 20j-fed— Av vA/tf F-A/fri'©#® 

06tl^o 

10 0 14] jSIcvSS-c*s -<>'/-< j^mo/xtcm* 
■c©j£g«. aso. l-SJiggffloictm 
*. wtoattWKbTii, -m&zwtftmmmoir* 

6'Cfe«fcl,>„ 

10 0 15] SJfcfiRtt. 11^2 0 -4 0 -C. » * b < 
B2~3 5 , CTJ>5. KES«©pHbt. 11^4. 0- 
8. 5.'»Sb<»6. 0-8. OCtfilfcftS. Kt&l$ 



®wiasascc iotgft 5#. jilt 3 0 ’C jC3 0 - 9 
o^ra-cfc*. 

to 0 1 6 ] Kl£;fri££bTtt. ^#i^7iKCCS®%^ 

unb. *c»b 

^»b. itmmmt’j-rzii&tfib o. 

10 0 1 7 ] *>< bT. *f6W©®6*cJ: 9 . '<>'/■{ 
A/¥MttT3«KG 3 5 . 

[0018]*< b T b > xA/gFfe Jg 

fc<h*.tf. J5J£&*>6j£'W>8t«:«fc ot®(4& 
£'©^tt®S£l&£b7c©*3, KlSSK©p HSrKtetC 
mmo. »itx**&£rttaib. M*tt. «hk@* 
-5 C iKlJcO g^^BiSPR-Ct 
4. 

(0019] 

[fttkffl] GtT. ^Wt-boT. 

^■5*5. ^w«cne.o^is^jcDMcE^3n5 i b 

[ 0020 ] &te. gUfeWP, -7>^;u®®^RRfitecfc 
tfRtfc. S {^©tb^tiiSiiii&ft {/&•?}• #7 7 4 — (H 
PLC) -C^#rb fco £j&g##TtiODS:*7 3A£ffl 
(A. Rfc. S&©Fb^«ft[b*7ASUM I PAK O 
A - 3 0 0 0 

[002 1] £7c, HJfiWt 1 . MAtt-^^A/Kfc^to 
b. iR^«®il>SM{C?47 b/cTfe7r§t4 v>77F 
K©^A/%-c*bb. R%»*fefiXby , c7>7 I ;P®4J© 
(r> #©»&***>*•. 

[0022] 1 

^aL-^n-^4%. ^'7^-7F>2%. iSx+A 
o. 5%. y>«rj|c3JW7y$AO. 5%«fc*)fc4ifcf* 

Oib, 1 8(T»n<^g^ 

*WK5rfiro»ttb. ^-F^b-T^ 1 2 0*C-C. 

2 0 b 7c„ C C CC . 6^ 1 ICtR 

-r&n©at*£. i e^ifostb. 2 8 -cc4 s m 
iigM6 5m±-c!ifmmcmmutc. -?■©&. »&£*«: 
«fcDM{**^BIb. *r— SEj5fe^btafl:*8*Kb» 1 
8ran0|4:^©^C©a»^3SMb. S6KiSg^5%i 
7j:5J:^«:i7'j3-^^Unb. 1 w t «fc 

^K:. ^S2raltCbT2 8*C 

•C4 0BtH. p H7 . Or^WfClii^b/c. 

[002 3] COi^Klb-rff^nAxraSffi^HPLC 

•r^b/c^s^nc^-r. 

[0024] 

[«l 3 




( 8 ) 



-7 1 7 9 



3 1 



m « 


MA#8UI (g/<0 


tt* (90 


R (90 


7"0&<?-r'JQA* =){; |>77 - * V9 A 
ATCC 13869 


1.7 


33.1 


9 7.1 


9 0 9 • 4-4 1 i' I* * 

FERM P-10097 


1.5 


30.0 


9 5.3 


aKay^x-iOxotfiJx 
ATCC 21035 


4.0 


8 0.5 


9 7.9 


3 'J %>>*9 t 9 *) A • *fK>9 1 i3 A 
ATCC 13032 


1.8 


36.7 


9 8.9 


5 ?n^f'J74 • 7>ti77<5A 
ATCC 15354 


3.0 


70.1 


95.1 


T-xa/***- • £/ hl/*7A 
ATCC 11624 


4.5 


90.1 


96.9 


x.>=rn/<9 f— • jrxoY^x 
IFO 12010 


2.9 


5 9.1 


8 7.9 


l^Ony^X •7pT , ">X 
ATCC 9341 


3.8 


76.2 


98.1 


7/Prt 'IW'XrX^'JX 
1AM 1473 


4.1 


8 2.9 


99.0 


7535 P7->X- +h>P7a.U7 
ATCC 27624 


3.9 


78.3 


95.1 


X U/T'h-r-f-bX . fcV-t^X 
ATCC 11861 


1.4 


2 7.5 


9 9.8 


y#7P5»-f $r • T/P-'^X 

ATCC 27980 


2.0 


41.1 


9 8.5 



[0 0 2 5] m.MW2 

HJS0IJ 1 t |H)ii©?&ft^P* .500 ml©i£P 77X3 

1 o^ 1 o Omit'^ao. t-b^u—ytpi 20 
*cr. 2 OMMiiufc. 

- yhb'jXATCC 1 1 6 2 4*1 
wmmb. 2 8'C-C4 8S#raiSi^«±-C$f^«J(C^S 
Oft :. -*©&, jS-C'^SICCiO^Sil 1#©B#*# 

mo, xIcc-affi^OTisisio. 5i©i-^7^ + 

-?5X:3^c©B<$*8S]jnO. 5 h (Ciffig.fr 5 % t fr 
Si^^JP^-X^gsllDO. ?£fiO. 5wt%iS5 

*g*5 0 0m-|; 8 0B$ 

ib. ph 7 . -jk.ul, mm.fr 
h&'C&miCJ: -?-Cm&*ffi£;U, 5OOul^O0E® 
*361 0 0mlKl?®ffi0fc©%pH*2. OtCi^O. St 



i o o«TC3H»Httifp*tfir». 

ZisVA-v IB*&. mtmmo, b hx-o-cWfeii,? z 

COKJrOitJfcJBg 

i#n 

25 

[a} -142. 1* <C-1 EtOH) 

D 

(R) --^i/f^PK* 1 . Tlentc. 

[ 0 0 2 6 ] I£&S{?!|3 

{OP:j-x 5%. 3->x5 1 -:7'y*7--5%j!p6&£?& 
^«fe*^fty-^7k^-CpH6. Oil. 1 8nm</> 
l^mc5mTr-P^aO. 2 0-C7? 

2 0 07c. C c {Cl4®m*> 6$ 1 tc™? 








(9) 



WWPF6-7 1 7 9 



&m<Dm&£, i a^sr^sai/. 28wes^ 

R8. ^-Ofi ji-i>»8t 

1 8rm<f>f*!m^c©ffif*£^rau 36&C?geA s 5% 

J:^c^>'/-^*'S££^raU J£® 2mlCC L/tT 2 8’C* 

S 



[0029 ] mnvu 

mi&W3 tmm<Dm#igt&*, itn^waio^i 
0 OmT$*o#i£U *-b*U-7* 12 0*C-C2 0» 
iMMNttttt L/c. CC K&ffi&ttsrt* <E> * + > f 1 -f * • ^ 
57''>Q'>X (ATCC7 330) 

2 8 "C"C 6 3 B#Hf] jf | &.*> L> OfMmcigmbtC' *<D 

m, 1 *? 

51©x-U>7^-77^3 
^CCDffittSrSSflnU 3 6&czgg#‘5%<tfrS.J:MC4' 
^n-X^SSUDU m&l wt%tft5J:5lC'<>'S-{ 



*-Cl 7B#R8pH7. O-CWmWKjgi^L/Co 

[0 02 7] C©£5K:0Tf#6ft/d®©R*HPLC 
Vfttfr L tctSMZm 2 ICttsT, 

[0028] 

[312] 



^'Ir&fcSRJjDU *£S 5 0 0 ml . 2 8^30 BfFtSJ. p 
H 7 . 0-C»^WCCti ’Ate. ^tUM2 iisili 

(curmti tzm*. ttmte. 

[»?] 



Ca) -140. r (C=l EtOH) 
D 

£WTS (R) -v>f9l/^£r 1. 0 2gf#fc. 
[0030] 



H » 


MA**B (g/e) 


IK* (X) 


R (*0 


rtf* h 9* A • -7 * =1-5 
AT C C 36992 


■1 




89.3 


*+ >f U ? 

I FO 0 8 5 6 


2.3 




m 


+-T > 7 *^ /■/<77^b5'X 
ATCC 7330 


4.7 




99.5 


b7ba:7->x • 4-+ >7*4 ^ 
I FO 0380 


1.8 




90.1 

— 


n Fb^l/5 • S?* 

ATCC 10658 


3.3 


ujn 


m 


b 'J =X*D7 • !> tr*.*jk. 

ATCC 36993 


2.1 


41.5 


8 5.1 


a Kxtf'jT^ >7A- b^a-f 7 *X 
ATCC 10788 


3.5 


7 0.3 


9 8.0 


k\f 7 .ad7-( 7 

ATCC 24240 


3.9 


78.1 


9 7.5 


9 V7 • 

I FO 0868 


1.7 


34.5 


9 0.1 


A7Hf?7 • •?• 

ATCC 18938 


2.2 


Q 




Ibyrto-^-fcX -^TX^X-r 
1 FO 1439 


i.i 


a 


87.1 
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tcjs^cj:* 



7Qy h^— 


VXDWi* 








(51)Int.Cl. s 




n&sijfa-st /trtsia## 
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(C 1 2 P 


7/42 








C 1 2R 


1:88) 








(C 1 2 P 


7/42 








C 1 2R 


1:84) 








(C 1 2 P 


7/42 








C 1 2 R 


1:78) 








(C 1 2 P 


7/42 








C 1 2 R 


1:85) 








(C 1 2 P 


7/42 








C12R 


1:01) 








(C 1 2 P 


7/42 








C 1 2 R 


1:13) 








(C 12 P 


7/42 








C 1 2 R 


1:15) 








(C 1 2 P 


7/42 








C 1 2 R 


1:06) 








(C 1 2 P 


7/42 








C 1 2 R 


1:265) 








(C 1 2 P 


7/42 








C 1 2R 


1:05) 








(C 1 2 P 


7/42 








C 1 2R 


1:465) 








CC 1 2 P 


7/42 








C 1 2R 


1:365) 









«f^¥6-7 1 7 9 



[^$8SS'J ] 1 7 fk<D 2 om&c «fc £**IE©^®c 

[gPHIK#] |1W1E» 

[mi 0 J ¥fi)U 1 *P ( 1 9 9 9 ) 1 1^240 

#^¥6-7 1 7 9 

[£B90 ] ( 1 9 9 4 ) 1^18 0 

&W&1MNI16-7 2 
[HllBiMf] W«PP4— 1 67404 



C12P 


7/42 




//(C12P 


7/42 




C12R 


1:645 


) 


(C12P 


7/42 




C12R 


1: 72 


) 


(C12P 


7/42 




C12R 


1:88 


) 


(C12P 


7/42 




C12R 


1:84 


) 


(C12P 


7/42 




CX2R 


1:78 


) 


(C12P 


7/42 




C12R 


1:85 


) 


(C12P 


7/42 




C12R 


1:01 


) 


(C12P 


7/42 




C12R 


1:13 


) 


(C12P 


7/42 




02 R 


1:15 


) 


(02P 


7/42 




C12R 


1:06 


) 


(C12P 


7/42 




C12R 


1:265 


) 


(C12P 


7/42 




C12R 


1:05 


) 


(C12P 


7/42 




C12R 


1:465 


) 


(C12P 


7/42 




C12R 


1:365 


) 


[FI] 






C12P 


7/42 





[HH10] 1 1^4/150 

i^wtiE n 

[»jE»*«R«]'9ill» 

[»jESMU*B«) W*3I1 
■H*££S5] 

[1**81 1 1 

7t'^ F V #A(Apiotrichum) 



®, 4 1 + >ir-f y(Candida ) ®. F jUayi'XCTorulop 
sis)®, d F F-rt/? (Rhodotorula) ®. F D 3^4*0 > 
(Tri chosponon)® , n (Rhocbspori di u 

hOH. fc'+T (Pichia)®. ^ni-^7 (Kloeckera) 

®. 7 (Hansenu)a^®. IF ? * □ V -i iz X (Sacc 

haromyces) ®. ^ (Klebsiella)®. O F*n 

ypZ. (Rhodococcus) ® . 5.9Urft>9T') ^A(Micno 
bacterium)®, yut f/t-f •f-y ^ A(Brevibacteriim) 




&S8¥6 -7179 



Jg^ 3 V A(Corvnebacterium) HI. 7 — 7 

zu* V 1 ? — (Arthnobacter)®!, x l/T cm* V 7 — (Enter 
obacteOJg. 5 JD3 vt)7 (Micrococcus) JH3. 7->U# 
<J V*7 (Alcaliqenes) H, 7537 1 Vi; 7, (Amycola 
topsis) JS. 7 h l;V '{■kV (Streptomyces)Hii3«t 
■< -Y irX (Nocardioides))SI(cP'5' SS&Sl 



z-tctezoymto*. •<>'/-( jMrKcc^ffl§-a-r. # 

L«t>, 

£«#*±-rS3&*fStt 




